Conformational Dynamics of DNA G-Quadruplex in Solution Studied by Kinetic Capillary Electrophoresis Coupled On-line with Mass Spectrometry
What is the most significant result of this study?
In this work, we coupled on-line kinetic capillary electrophoresis with mass spectrometry (KCE-MS) to study conformational dynamics of DNA G-quadruplexes in solution. We showed that peak's shift and its widening in KCE can be used for measuring rate and equilibrium constants for DNA-metal affinity interactions and G-quadruplex formation; and ion mobility mass spectrometry (IM-MS) provided information about relative sizes, absolute molecular masses and stoichiometry of DNA complexes.
What was the biggest challenge (on the way to the results presented in this paper)?
The translation of mathematical calculations to visual interpretation.
Did you expect a very different outcome? If so, what was your initial guess?
We did not expect such a big difference in migration time between folded and unfolded DNA. Our initial guess was that we could measure only a thermodynamic folding constant, but not rate constants for the fast conformational change.
What future opportunities do you see (in the light of the results presented in this paper)?
We believe that KCE-MS will be used complementally to CD, SF, and SPR techniques for studying nucleic acid structures and functions, screening DNA/RNA binding compounds and selecting aptamers.
What is in your opinion an upcoming research theme likely to become one of the 'hot topics' in the near future?
Fast conformational dynamics and affinity interactions of big DNA and RNA molecules.
